The spectrum of baryons containing a single heavy quark was analyzed over a decade ago based on an expansion in 1/m Q , 1/N c , and SU(3) flavor symmetry breaking [1, 2] . A hierarchy of mass splittings was predicted for baryons containing a single heavy quark Q, and for differences of the heavy-quark spin-independent mass splittings of Q = b baryons and Q = c baryons. Differences of spin-independent mass splittings of heavy quark baryons and mass splittings of the octet and decuplet baryons also were shown to exhibit an interesting hierarchy in the 1/N c expansion. From this analysis, all of the unknown charm and bottom baryon masses were predicted. Five of these baryons have since been discovered. Table I gives the mass predictions of Ref. 
where ±0.07 MeV is the estimated size of the mass splitting based on theory [1]. This mass combination, which corresponds to the J Table III ). The experimental error on the charm baryon mass splitting dominates the theoretical error of A third very accurate mass relation is obtained from the joint 1/N c expansion for baryons containing a single bottom quark and baryons containing a single charm quark: Table III ).
The final mass relation is
which corresponds to renormalization improved 1/m Q scaling of the corresponding charm baryon mass splitting. The charm baryon mass splitting is measured to be 2.6±0. 
Using the experimental input
the four mass relations Eqs. (3), (5), (6) , and (7) Specific linear combinations are predicted with greater precision:
The first two heavy quark spin-violating mass splittings are obtained using Eqs. (3) and (7), whereas the last two mass combinations are obtained using Eqs. (5) and (6) . In addition, Eqs. (3) and (5) together imply
The first mass combination is square brackets is measured, see Table II , so Eq. (11) implies
Notice that the extraction of the individual masses in Eq. (9) is dominated by the uncertainties of the spin-averaged mass splittings in Eq. (10). These errors can be significantly reduced if the charm baryon mass splitting
is measured more accurately, since mass relation Eq. (4) then can be used to yield a much more accurate value of the analogous bottom baryon mass splitting.
It also is possible to extract the bottom baryon heavy quark spin-violating mass splittings by a simple rescaling of the corresponding charm baryon mass splittings, The 1/N c expansion for the baryon mass operator takes the form
where the set of n-body quark operators O (n) forms a complete and independent operator basis for the physical quantity considered [9] . 
where, without loss of generality, the coefficients of the 1 1 and N Q operators can be set equal to unity, thus defining m Q and Λ for the expansion. The hierarchy of mass splittings of the various 1/N c expansions studied in Ref.
[1] are summarized in Tables II-VIII. Tables   II-IV give Table III ) is 4.6 ± 2.2 MeV, which is in excellent agreement with the theoretical prediction for the I 
given in Table IV, 
is measured, and is consistent with the theoretical prediction of a suppression factor of Table VIII are calculated relative to the order N c Λ contribution to the baryon mass, i.e. m Q given in the first line of Table VII is subtracted from the mass combination, to obtain a percentage accuracy which can be compared to a product of the dimensionless factors 1/N c , (Λ/m Q ) and ǫ.)
In summary, there is substantive evidence for the 1/N c hierarchy in the mass spectrum of heavy quark baryons. The 1/N c expansion analysis was successfull in predicting the five heavy quark baryon masses, as exhibited in Table I . The predictions for the remaining undiscovered bottom baryons are updated in Eq. (9). 
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